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NBS assists HUD with innovative pro- 
gram to provide more efficient utility 
through 
Modular Integrated Utility Systems. 


services to communities 


by Madeleine Jacobs 
NBS public information specialist 
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N 1970 the Maryland State Depart- 

ment of Health and Mental Hy- 
giene imposed a moratorium on new 
sewer hookups that literally ended all 
building construction—commercial or 
residential—because sewer capacity 
could no longer keep pace with de- 
mand. Although the moratorium has 
recently been lifted in many areas, 
one Maryland county executive re- 
cently proposed a strict and unprece- 
dented quota for new sewer hookups 
that would greatly restrict construc- 
tion of new apartments because they 


place a greater burden on sewer 
capacity and public utilities than sin- 
gle family houses. 

Meanwhile, it is common to see 
bumper stickers in many western 
states that read, “Visitors are wel- 
come, homesteaders aren't.” 

These examples reflect responses to 
a common and increasingly serious 
problem. Tough environmental con- 
trols, the inadequate capacity of pub- 
lic facilities in the face of a growing 
population, and shortages of natural 
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MIUS continued 


gas have drastically changed the hous- 
ing picture in the United States. Over 
the past few years, many munici- 
palities have been affected by an in- 
ability to meet the requirements for 
quality and quantity on wastewater 
effluent discharges. Demands on 
builders to help pay for sewer and 
other services have boosted the cost 
of houses to a level that has priced 
many young and low- and moderate- 
income families out of the market. 
The problem is expected to become 
more severe by the end of the 1970's, 
when the prime home-buying market 
in the United States—the population 
aged 25 to 45—will increase by al- 
most 20 percent. 

This problem has been a major 
concern to the Department of Hous- 
ing and Urban Development as the 
federal agency responsible for im- 
proving the well-being of existing and 
new communities. One of its more 
important research efforts is the de- 
velopment of a Modular Integrated 
Utility System —or MIUS— which 
could serve the utility needs of new 
communities more efficiently than 
conventional systems. 

The National Bureau of Standards 
is one of several government agencies 
assisting HUD in this effort. Under 
the direction of Clinton Phillips in the 
Office of Housing and Building Tech- 
nology, NBS serves as a technical pro- 
gram advisor and as the lead agency 
involved in review and evaluation of 
the first full MIUS demonstration 
project to be funded by HUD. Assist- 
ing Phillips is MIUS Demonstration 
Project Leader John Schaefgen* 


* The HUD-MIUS project is headed by Jerome 
Rothenberg of the HUD Office of Policy De- 
velopment and Research. 
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“What’s a MIUS?” 


“A common question many people 
ask me is, ‘What is a MIUS?’” says 
Schaefgen, who admits there are sev- 
eral ways to explain it. “A MIUS can 
be described as a system that brings 
together several subsystems that serve 
the different utility needs of a com- 
munity and builds them into a master 
system that performs the combined 
functions as well or better than a con- 
ventional system. Physically, a MIUS 
could be a relatively small plant— 
located within a new residential 
and commercial develooment—that 
would provide all utility services: 
electricity, space heating and cooling, 
solid waste and wastewater treat- 
ment, and potable water.” 


The term “modular” in MIUS de- 
notes its potential for construction in 
a schedule consistent with the com- 
munity’s growth—usually two years 
from design to operation of the plant. 
“Integrated’’ refers to its function as 
a multi-purpose plant to furnish all 


Solid Waste 


Liquid Waste 


To Residential Compiex 


Electric Power 


utilities, with a total-systems approach 
in which the resource requirements 
of one utility would be met by 
utilizing—or recycling-—the waste of 
another. For example, a MIUS might 
use waste heat from electrical genera- 
tion and incineration for residential 
space heating or cooling, or it might 
use treated wastewater for process 
cooling water. 


Energy Savings 


A significant advantage of a MIUS, 
Schaefgen explains, is the conserva- 
tion of fuel through recovery of en- 
ergy that normally is wasted when 
essential utility services are supplied 
from separate sources. “Conventional 
methods of generating electricity 
waste about 65 percent of the energy 
input directly to the environment,” he 
says. ‘‘MIUS can recover better than 
half this waste energy and use it for 
space heating, air conditioning, water 
heating, water treatment, and waste- 
water treatment. And an additional 
five to 10 percent fuel savings is pos- 
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sible by recycling solid waste for its 
energy content.” 

In addition to saving energy, Schaef- 
gen points out that a MIUS minimizes 
the adverse environmental impact of 
many separate utility systems by re- 
ducing thermal pollution from the 
generation of electricity, air pollution 
from fuel combustion, water pollution 
from sewage, and land pollution from 
solid waste disposal. It is estimated 
that on the average a MIUS can re- 
duce thermal pollution by 50 percent, 
combustion products by 35 percent, 
and solid waste by 65 to 85 percent. 
One other advantage of MIUS is that 
it can be built with existing technol- 
ogy and so-called “off-the-shelf” or 
commercially available components. 


MIUS GOALS 


Using this total-systems approach, 
MIUS is designed to meet six main 
objectives: conserve fuel and other 
natural resources, reduce environ- 
mental degradation, reduce total pub- 
lic costs, match the reliability of serv- 
ice of separate utility systems, be 
capable of installation in phase with 
community development, and permit 
greater flexibility in intensive land de- 
velopment. 

Obviously, a MIUS has a big order 
to fill. HUD has been moving toward 
its development in three phases. The 
first phase involves evaluation of the 
MIUS concept through analytical 
studies and through hardware tests 
and development. Hardware evalua- 
tion and development of MIUS in- 
clude an extensive evaluation proj- 
ect being conducted by NBS since 
1971 on a total energy plant located 
in Jersey City, N.J. (See box.) Also 
during this first phase, NBS scientists 
developed a detailed performance 
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(Photo by Hank Glittenberg) 


Clinton Phillips (seated) directs the NBS program to 
review and evaluate the first full MIUS demonstration 


project, funded by HUD. John Schaefgen, MIUS 


demonstration project leader, assists Phillips. 


specification for HUD that spelled out 
the minimum performance levels for 
MIUS products and services. The fac- 
tors taken into consideration were 
reliability, energy efficiency, environ- 
mental impact, natural hazards resist- 
ance, occupational safety, and com- 
munity impact. As an example, the 
specification states the MIUS must 
maintain voltage within five percent 
of the nominal voltage. Another part 
of the specification limits the amount 
of nitrogen oxides and sulfur pollu- 
tants that may be emitted from the 
plant. There are more than 140 indi- 
vidual specifications similar to these. 


MIUS Demonstration 


The detailed specification is now 
being used in the second phase of the 
HUD program—the demonstration of 
the technical and economic perform- 
ance of MIUS. Recently, as part of 
this phase, HUD awarded a contract 
to Interstate Land Development, Inc., 
for the design of a MIUS demon- 
stration plan that could provide all 
utility services for a residential and 
commercial community now under 
construction in the new town of St. 
Charles, Md., about 40 kilometers 
southeast of Washington, D.C. 

turn page 


MIUS continued 


The community in St. Charles is lo- 
cated on 53 hectares and will consist 
of a high rise apartment building with 
108 units, six four-story apartment 
buildings with 205 units, and 200 
townhouses. The MIUS would also 
serve a community shopping mall, 
office space, a high school and other 
nonresidential buildings. NBS has 


been monitoring the design effort for 
the project which is expected to re- 
sult in a preliminary design and cost 
analysis in the next few weeks. 
When the preliminary design is fin- 
ished, NBS will help HUD evaluate it 


Top. This housing complex, 
in the area where the St. 
Charles development will 
be located, could be served 
by the MIUS, as could the 
schoo! pictured below. 


against the NBS-developed perform- 
ance specification. A final decision on 
construction of the MIUS plant at St. 
Charles will be made this spring. If 
all proceeds on schedule, the plant 
could be operational as early as 1978, 
according to the contractor. 


Interdisciplinary Efforts 


In preparation for this second phase 
of the HUD-MiUS program—con- 
struction and evaluation of a MIUS— 
a team of scientists and engineers at 


NBS has been working to define the > 


evaluation procedures, measurements, 


and instrumentation required to de- 
termine accurately the performance 
of the plant. This performance will 
then be evaluated against several 
conventional utility system models. 
The long experience at NBS in devel- 
oping new instrumentation and test 
methods for measuring energy use 
and for determining efficiency and 
performance of heating and cooling 
systems will be utilized during this 
phase of the project. In addition, the 
Jersey City total energy plant evalua- 
tion experience will be directly ap- 
plicable to this effort. 

Because a MIUS involves so many 
different areas, this is truly an inter- 
disciplinary effort,” Schaefgen says. 
“At NBS we have mechanical, electri- 
cal, environmental and civil engi- 
neers, computer specialists, energy 
systems analysts, accountants, econo- 
mists, and even legal specialists in- 
volved in this project.” 


implementation 


The third phase of the MIUS pro- 
gram at HUD involves developing a 
data base from coordinated govern- 
ment activities. This data base will be 
used to encourage and assist imple- 
mentation of the MIUS concept by 
private and municipal groups. Infor- 
mation developed in the program is 
made available to developers, archi- 
tect/engineer firms, manufacturers, 
utility companies, community plan- 
ners, financial institutions, and local 
governments. In addition, the pro- 
gram will investigate various aspects 
of the implementation process. HUD 
will also work with these groups to 
help implement the MIUS approach 
in planning community growth. For 
example, HUD will try to identify bar- 
riers to MIUS and develop methods 
of overcoming them. im 
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Top. This aerial view shows the Total Energy 
site in Jersey City, N.J. 


Bottom. John Ryan (left) and Warren Hurley 
direct NBS research in support of HUD’‘s 
Jersey City Total Energy Project. 
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If the HUD program goes com- 
pletely as scheduled, it is possible 
that Modular Integrated Utility Sys- 
tems would be used in a wide variety 
of applications in the 1980's, includ- 
ing planned unit developments, new 
towns, and urban redevelopments. 
Although MIUS is an important op- 
tion for the future, total energy plants 
—the core of MlUS—are already 
here. In fact, total energy systems 
have been around in the United States 
for some time, but their application 
to date has generally been industrial 
and commercial. Most important, ac- 
curate data on the performance and 
reliability of the existing plants have 
not been collected and made avail- 
able. 


The distinguishing characteristics of 
a total energy system are its genera- 
tion of electricity locally with the re- 
covery and reuse of waste heat for 
space heating, water heating, and 
space cooling. Currently, NBS is eval- 
uating for HUD’s Office of Policy De- 
velopment and Research a total en- 
ergy demonstration project in Jersey 
City, N.J. The multimillion-dollar 
project will demonstrate for the first 
time in the United States the econ- 
omy, efficiency, and reliability of total 
energy systems compared to conven- 
tional utility plants. The information 
gathered in this evaluation also will 
provide valuable spin-off knowledge 
for the MIUS concept. 


The Jersey City Total Energy Project 
is also under the direction of HUD’s 
Jerome Rothenberg. At NBS, engi- 
neers John Ryan in the Office of 
Housing and Building Technology 
Communities Program and Warren 
Hurley of the Building Environment 
Division are directing the research. 


continued on page 21 
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LOOK (0 Private Companies 
lor Computer Power 


by Richard F. Dunlavey* 


OR as little as a quarter, an 8-year- 
old girl can play a game of ‘‘Star- 
Trek’”” on a terminal connected to a 
$3 million computer complex. For 
$25 a congressional aide can track the 
status of the federal budget as it 
winds its way through a maze of leg- 
islative Committees: And for $2,450, 
an environmental specialist can run a 
simulation model that will help him 
predict the long-range effects of man- 
made chemicals on the nation’s water 
supply. 

These individuals, along with thou- 
sands of businesses, schools, and hos- 
pitals, have access to the latest in 
data processing technology through 
more than 100 private companies that 
now sell remote-access computer 
“time” for nearly any imaginable pur- 
pose. Recently the United States gov- 
ernment has also begun to turn to 
the $1.2 billion “time-sharing” indus- 
try as a way to satisfy its huge appe- 
tite for computer power. 


Federal agencies have been di- 
rected to evaluate whether owning 
and operating in-house computer fa- 
cilities are any longer justified in view 
of the quality and cost of services 
available from the private sector. 


Unfortunately for the agencies at- 
tempting to follow this direction in 


* Dunlavey is project leader for the perform- 
ance measurement and evaluation project in 
the NBS Institute for Computer Sciences and 
Technology. 


their long-range ADP planning, no re- 
liable method has existed for project- 
ing the cost of commercial computer 
services. An agency must first define 
a baseline of costs for computer- 
related functions, and there is no easy 
method to guide them. Secondly, to 
project expenses that will accrue 
when an existing workload is trans- 
ferred to commercial services is 
even more difficult: The computer in- 
dustry is highly competitive and com- 
panies prefer not to reveal how or 
what rates (generally imbedded in a 
complex “charging algorithm,” or 
set of rules) they charge their custo- 
mers. Thus, the prospective agency 
customer often has no basis on which 
to predict his monthly service bill. 

Cost comparisons for an existing 
workload also depend upon identify- 
ing and quantifying workload char- 
acteristics that influence cost and 
then somehow translating this infor- 
mation into a form compatible with 
commercial charging algorithms. Fi- 
nally, ‘“workload’’ is determined al- 
most as much by user behavior as by 
the programs and data that the com- 
puter actually processes. It is difficult 
to predict how individual users of one 
computer facility will adapt their be- 
havior to the conventions of a sec- 
ond. 


Call For Help 


The National Bureau of Standards 
began to help solve these problems 


late in 1975 when the Data Manage- 
ment Center of the Department of 
Health Education and Welfare (DMC/ 
DHEW) asked for assistance in com- 
paring the cost of services at their 
large facility with that of equivalent 
services from a variety of commercial 
sources. A team of computer special- 
ists* from the NBS Institute for Com- 
puter Sciences and Technology was 
organized to compare costs for DMC 
and to develop a general approach 
that could be applied to other agen- 
cies faced with a similar dilemma. 


Estimating Commercial Costs 


The biggest problem was to esti- 
mate the commercial charges for 
services equivalent to the federal 
computer services. The companies 
could not be asked directly to quote 
charges because in government pro- 
curements this approach elicits only 
the roughest approximation of actual 
costs. Vendors regularly discount 
their charges to government custom- 
ers well below published schedules 
and the only price quotation to which 
a vendor is bound is the one that is 
bid in response to a formal govern- 
ment request for proposals. Ordinar- 
ily, an agency that makes a formal 
request has already decided to buy 
equipment or services. 


* Headed by the author and Dr. Dennis Conti 
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Neither could the entire DMC 
workload be moved to several service 
bureaus for a trial period so that ac- 
tual charges could be compared with 
past DMC costs. The expense of this 
solution — between $300,000 and 
$1,000,000 per service bureau—was 
obviously prohibitive. 


Two Approaches 


In view of these difficulties, the 
NBS team adopted two parallel ap- 
proaches. The first, or ‘algorithm’ 
approach, was to obtain several com- 
mercial charging algorithms, charac- 
terize a representative month from 
the DMC workload (as recorded in a 
job accounting history file) in terms 
of the algorithms, and compute 
charges as if the DMC workload had 
actually run at each site. 


The second, or “synthetic bench- 
mark”” approach, was to construct a 
set of computer programs (a ‘’bench- 
mark’) representing the chargeable 
characteristics of the DMC _ batch 
workload, and to run this abbreviated 
model of the total workload at sev- 
eral commercial service bureaus. The 
charges at each service bureau were 
then extended by an appropriate “ex- 
pansion factor” and the resulting to- 
tals were compared with DMC esti- 
mates of their costs for running the 
same workload in-house. 
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Algorithms 


Vendor cooperation in supplying 
and explaining charging algorithms 
for the algorithm approach was ex- 
cellent. With the help of a COBOL 
program developed specifically for 
the purpose, this method accurately 
projected charges for every run of 
every program in the sample work- 
load (approximately 26,000 runs). 
This job-by-job level of refinement 
permitted DMC to identify systems 
that would yield the greatest savings 
overall by being transferred and to 
match individual systems with the 
commercial services at which they 
would run most economically. 


Synthetic Benchmarking 


Although the synthetic benchmark- 
ing achieved less resolution and 
somewhat less accuracy, it did prove 
to be an extremely simple and inex- 
pensive method of approximating rel- 
ative workload costs. It also verified 
the commercial algorithms used in 
the first part of the study. Synthetic 
programs were created (in FORTRAN) 
by a technique developed by the 
NBS team especially for this project 
to represent the resource demands of 
the total DMC workload on three 
critical system components: the cen- 
tral processing unit (CPU), main stor- 
age unit, and input/output channels. 
By the time the procedure was re- 
fined, it was possible to benchmark 


vendor charges for less than $200 
per service bureau. (See NBS Techni- 
cal Note 920 for a complete descrip- 
tion of this technique). 


Needs Determine Choice 


Overall, both approaches agreed in 
their service cost projections and the 
study team concluded that synthetic 
benchmarking was a more useful 
method for the agency that needs a 
quick and coarse estimate of com- 
parative computer costs (especially 
since the General Services Adminis- 
tration has increased the freedom of 
agencies to contract for short-term 
commercial time-sharing services). Al- 
gorithm analysis is the best answer 
for agencies with specialized needs 
for a high degree of accuracy and 
resolution in their planning estimates. 
Neither method is a panacea for the 
problem of cost-estimating. Each 
needs to be refined and tailored to a 
specific task. And both must be sup- 
plemented by responsible estimates 
of technical service, tape/disk storage, 
and communications-related charges. 

The development of these tech- 
niques represents a beginning, not an 
end, in the endeavor to make the 
federal government an informed cus- 
tomer in the area computer power. 
This effort is among the earliest at- 
tempts to respond to the increasingly 
clear requirement for agencies to 
plan and manage the services they 


will buy. [al 
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FAWVIPONMER: Of Policy Versus Practicallly 


by George E. Brown, Jr. 


U.S. Representative George E. 
Brown, Jr., from southern California, 
is chairman of the Subcommittee on 
the Environment and the Atmosphere, 
House Committee on Science and 
Technology. He is also a member of 
the Technology Assessment Board, 
the Agriculture Committee, and the 
Joint Committee on Atomic Energy. 
Congressman Brown holds a bache- 
lor’s degree in physics from the Uni- 
versity of Southern California. The 
following article is taken from a 
speech delivered earlier this fall at 
the NBS 8th Materials Research Sym- 
posium on Methods and Standards 
for Environmental Measurement spon- 
sored by the Institute for Materials 
Research. 


LL too often this past year, in cele- 
bration of the Nation’s Bicen- 
tennial, we have failed to recall that 
our success and affluence have not 
been achieved without sacrifices, one 
of which has been the well-being and 
purity of our ‘space ship” Earth. Now 
is the time that we as a nation, and 
as a world community of nations, are 
considering, reaffirming, and expand- 
ing our goals for reclaiming and 
guarding a high quality environment. 
This reaffirmation has been tem- 
pered by the realization that environ- 
mental goals must be balanced with, 
but not compromised by, their energy 
and economy-related objectives. The 
goals have been legitimitized by per- 
suasive new evidence of health 
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effects, such as the correlation of 
cancer to environmental factors in a 
majority (60-90 percent) of all cases. 
They have been influenced by the 
prediction of drastic global repercus- 
sions of seemingly minor actions, 
such as the release of halocarbons 
from common spray cans. 


Prevention Instead of Cure 


The focus of the past has been on 
regulations to cure existing environ- 
mental degradation. Now is the ap- 
propriate time to think of the future: 
to strive for regulations and incentives 
to prevent the spread of this increas- 
ingly pervasive disease. In either case, 
the need for environmental measure- 
ment cannot be overemphasized. 
Whether controlling pollution, or pre- 
venting it, we must be able to identify 
all environmental contaminants and 
document the nature and extent of 
their damage to public health and 
welfare. 

Scientists in the field of environ- 
mental measurement are constantly 
subjected to conflicting pressures. On 
the one hand, quality control meas- 
ures stress the need for accuracy, re- 
liability, and intercomparability of 
data and techniques. On the other, 
researchers are exhorted to produce 
inexpensive practical instruments on 
short order for immediate use in the 
field. | must admit that these diverg- 
ing interests are incorporated into 
existing pollution control legislation, 
which often sets deadlines for com- 


pliance with regulations, calls for use 
of ‘economically achievable” tech- 
nology, and stipulates that the best, 
most reliable scientific data be used 
to justify policy decisions. 


Balance 


Can these diverging interests be 
balanced? It is my belief that we are 
dealing with a hierarchy of needs. It 
might be useful to imagine a pyramid 
of instrument types: the narrow apex 
represents the most accurate, sophisti- 
cated apparatus which can be de- 
signed, the broad base the array of 
more rugged field equipment used to 
conduct daily monitoring and meas- 
uring tasks. The validity of the field 
data hinges upon the inherent accu- 
racy of those “top” instruments, to 
which the simpler instruments have 
been standardized. Thus, it is of pri- 
mary importance to attain the goal of 
accurate measurement and _ analysis 
before attempting to compare and 
qualify the data collected under vary- 
ing conditions. 

However, that data must be col- 
lected. We cannot afford to put off 
establishing a firm foundation of 
“base-line” knowledge any longer. 
Thus, an equal and _ simultaneous 
effort must be made to diversify and 
expand the base of our pyramid. This 
range of instruments, tightly-knit by 
measures to verify the accuracy of 
each component, is what scientists 
must seek to develop. 

The concern at the top of this pyra- 
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mid is to arrive at standardized cali- 
bration points, accurate and reliable 
characterizations of environmental 
contaminants in each of the different 
media. These, then, will serve as ref- 
erence points upon which to base all 
analytical methods. 


Limitations 


Scientists constantly deal with 
physical limitations of environmental 
measurement methods. In fact, they 
are dedicated to exploring, defining, 
minimizing, and, when possible, elim- 
inating them. So, scientists are well 
aware that all data is qualified by 
levels of confidence and probability, 
that no number is significant, and 
subsequently worthy of being re- 
corded, without an estimate of its 
accuracy. 

However, too many people, espe- 
cially lawyers and legislators, believe 
the numbers generated by scientists 
without reservation. And, in too many 
instances, this naive faith in unquali- 
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fied numbers has led decisionmakers 
to promote regulations and policies 
whose justification was later seriously 
questioned, or whose implementation 
was eventually frustrated. 


Clean Air—1970 


This was the case back in 1970, 
when the authors of the Clear Air 
Act Amendments mandated a 90 per- 
cent removal of oxides of nitrogen 
(NOx) from automobile emissions. 
This drastic regulation was based 
upon measurements which, unbe- 
knownst to these politicians, were 
seriously in error and consequently 
distorted the health risks. Subsequent 
data has tended to reconfirm the 
wisdom of the original requirement 
for a 90 percent reduction in NOx, 
but for different reasons. 

As this single example, one of a 
regrettably large number of similar 
ones, illustrates, more effort should 
be channelled into documenting the 
need for accurate measurements. 


Users of environmental data must be 
advised of its potential weaknesses. 
Unless they are, public officials may 
continue to formulate — strategies 
whose undeniable repercussions upon 
the economy and public’s health may 
not be warranted. Thus, | would like 
to emphasize the need for the inclu- 
sion of caveats whenever data is re- 
leased, circulated, and interpreted. 

But this one example points out 
another aspect of how scientific data 
is used. Frequently, the right decision 
is made for the wrong reasons. The 
guess for NOx was either good, or 
lucky. In any case, those who use 
scientifically generated numbers to 
support their own policy frequently 
distort data to bolster their case. This 
is normal practice in politics. 


Chain of Events 


Even the most seemingly trivial 
measurements strengthen the first link 
in the long chain of environmental 


continued on page 22 
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(Photos by Mark Helfer) 


NIKE MISSIE 
oiLe HeVISIIEL 


NBS engineer John Jenkins inspects under- 
ground bunker where solar collector test 
rigs are stored on elevators. 
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ARNESSING the energy of the sun 
a to heat and cool homes has cap- 
tured the imagination of many Ameri- 
cans. As a result, more than a hun- 
dred new companies manufacturing 
and offering solar energy systems 
have appeared. Despite this popular- 
ity, solar energy systems present a 
problem to builders and consumers 
who are interested in using them. Be- 
cause there are no uniform methods 
for measuring the performance of 
such systems, there is no way to 
make meaningful comparisons among 
them. 

To remedy this situation, the En- 
ergy Research and Development Ad- 
ministration (ERDA) asked the Na- 
tional Bureau of Standards to develop 
standard methods to test solar collec- 
tors and thermal storage units, the 
two principal components in all solar 
heating and cooling systems. Methods 
of testing collectors and thermal stor- 
age devices based on thermal per- 
formance were developed at NBS 
under the direction of engineer Dr. 
James Hill in the Thermal Engineering 
Section of the Building Environment 
Division, Center for Building Tech- 
nology. 

The proposed methods were sub- 
mitted to the Standards Committee of 
the American Society of Heating, Re- 
frigerating, and Air Conditioning En- 


gineers. Standards based on the NBS 
test methods are now under open re- 
view by the ASHRAE membership and 
by the American National Standards 
Institute. 

In the meantime, NBS began a sec- 
ond phase of the project for ERDA. 
This phase called for the construction 
of typical experimental apparatus to 
evaluate the test procedures. To carry 
out this end of the task, NBS staff 
researchers are using a former NIKE 
Missile Site located next to the Bu- 
reau’s grounds in Gaithersburg, Mary- 
land. The site offers an ideal test loca- 
tion since the collectors and storage 
units can be stored in underground 
bunkers where the NIKE missiles used 
to be and tested in the sunlight, as 
shown in the accompanying photo- 
graphs. 

Under test by NBS engineers are 
three different air-heating solar col- 
lectors, a pebble bed thermal storage 
unit, and 10 different water-heating 
solar collectors. After the test proce- 
dures have been fully evaluated, nec- 
essary modifications will be made to 
the proposed standards and will be 
incorporated in the ASHRAE volun- 
tary performance standards for the 
industry. Ultimately, it is expected 
that the results will be extended to 
standards for evaluating total solar 
heating and cooling systems. MJ {[] 
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Elevator carrying an air-heating solar collector array rises from 
underground bunker. Engineers Jenkins and Dennis Jones 
wipe glass cover plates prior to test. 


Jenkins shades the pyranometer (whic 
senses the incident solar radiation) 
during a testof a high performance 
evacuated tube water heating solar 
collector. This procedure must be 
carried out during the test. 


Jenkins and technician Donn Ebberts turn the air-heating 


collector test loop around to face directly south. 


Jenkins inspects strip chart recorder, 
used to collect data during a typical 
solar collector test. 
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First Energy-Efficient Federal 
Building Dedicated 


A General Services Administration 
building dedicated last month in 
Manchester, New Hampshire, is the 
first federal facility to be built with 
energy conservation as the primary 
concern. The new office building was 
designed through use of an NBS com- 
puter program to predict heating and 
cooling loads under a variety of con- 
ditions. The program, called National 
Bureau of Standards Load Determina- 
tion, allowed the designer and archi- 
tect to choose the most effective de- 
signs, materials, and equipment. Un- 
der Energy Research Development 
Administration sponsorship, NBS de- 
signed an extensive monitoring and 
instrumentation system that will be 
used to evaluate the seven story 
building’s actual energy consumption 
for 3 years. The data that are acquired 
and analyzed during this project 
should lead to criteria for more en- 
ergy-conserving buildings. NBS engi- 
neers also assisted GSA in the design 
and selection of the solar heating 
and cooling systems, which serve ap- 
proximately 30 percent of building 
energy requirement and will be a part 
of HUD/ERDA solar energy demon- 
stration program. 


Laser Technique for Measuring 
Pollutants Developed 


Scientists at NBS have developed a 
rapid procedure for measuring, at the 
part-per-million level, two of the pol- 
lutants found in automobile exhaust: 
NO and NOs. 

In this technique, the molecular 
absorption frequency of NO or NO, 
is shifted by an applied magnetic field 
into coincidence with infrared lines 
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of a CO laser. By changing the mag- 
netic field, researchers achieve a mo- 
lecular line profile that allows highly 
selective analysis and produces im- 
proved signal-to-noise ratio. 


Workshop on Applications of Phase 
Diagrams Scheduled 


NBS will sponsor a three-day work- 
shop aimed at stimulating production 
of more relevant and useful compila- 
tions of phase diagram data for alloys, 
ceramics, and semiconductors at its 
facilities in Gaithersburg, Md. on 
January 10-12, 1977. Topics to be dis- 
cussed at the workshop will include 
identifying resources that are now 
being expended that could be made 
more useful by coordination and to 
suggest areas of international coop- 
eration. Persons interested in contrib- 
uting papers should contact confer- 
ence chairman Dr. Lawrence Bennett, 


Materials Building, B150, National 
Bureau of Standards, Washington, 
DC. LOLS. 


The workshop is sponsored by the 
NBS Institute for Materials Research 
and the Office of Standard Reference 
Data. Persons interested in receiving 
additional information about the 
workshop should write to Ronald B. 
Johnson, Materials B348, National Bu- 
reau of Standards, Washington, D.C. 
20234. 


Standard Reference Data Journal 
Issued 


The third issue of Volume 5 of 
the Journal of Physical and Chemical 
Reference Data has been published. 
A joint enterprise of the American 
Institute of Physics, the American 
Chemical Society, and the National 
Bureau of Standards, the Journal is 


the major periodical publication of 
the National Standard Reference Data 
System. 

The current volume contains: ta- 
bles of critically evaluated oscillator 
strengths for atomic spectra of Li | 
through Ni XXVI; ideal gas thermo- 
dynamic properties of six chlorofluor- 
omethanes; and a survey of super- 
conductive materials and critical eval- 
uation of selected properties. 

Journal subscriptions are available 
from the American Chemical Society, 
1155-16th Street, N.W. Washington, 
D.C. 20036. 


System for Monitoring Noise Being 
Developed 


NBS and the Office of Railway 
Safety Research and Development of 
the Federal Railroad Administration 
have initiated a program to develop a 
self-contained remote noise monitor- 
ing and analysis system for use in 
locomotive cabs. This system will be 
used in future studies of the noise 
levels in railroad locomotives as a 
part of an ongoing series of studies of 
the operating crew’s exposure to en- 
vironmental effects. 


Standards for Burglar Alarm 
Sensors Prepared 


The NBS Law Enforcement Stand- 
ards Laboratory and the Army have 
developed performance standards for 
two types of burglar alarm system 
sensors: ultrasonic motion detectors 
and microwave motion detectors. 
The standards will be published by 
the sponsoring agency, the Justice 
Department's National Institute of 
Law Enforcement and Criminal Jus- 


tice. L] 
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Conference Planned 


on Corrosion of Metals 


in Buildings 


conference designed to promote 

dialogue between corrosion engi- 
neers and members of the building 
industry concerned with corrosion of 
metals will be held at the National 
Bureau of Standards in Gaithersburg, 
Md., from May 16 to 18, 1977. 

The conference is to be sponsored 
by NBS, the National Association of 
Corrosion Engineers and the Con- 
struction Specifications Institute. 

The first day will be devoted to 
presentations on the fundamentals of 
corrosion and corrosion control. The 
remaining day and a half will deal 


November 1976 


with specific corrosion problems, in- 
cluding socio-economic concerns, en- 
countered by the building industry. 

A preliminary announcement of the 
conference will be mailed in Novem- 
ber. Those wishing to receive this 
announcement should contact: Dr. 
Jerome Kruger, chief, Corrosion and 
Electrodeposition Section, Room 
B252 Materials Building, or Dr. 
Geoffrey Frohnsdorff, chief, Materials 
and Composites Section, Center for 
Building Technology, IAT, Room 
B348 Building Research, National Bu- 
reau of Standards, Wash.,D.C. 20234. 
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Current 
Developments in 


Stereology 
Published 


ORE than 100 papers on the prin- 
ciples of stereology and its ap- 
plications to other fields of science 
are now available in one volume from 
the National Bureau of Standards. 

The papers were presented at the 
Fourth International Congress for 
Stereology last year at NBS facilities in 
Gaithersburg, Md., September 4 to 9. 
The congress, which brought together 
some 150 scientists from 16 countries 
around the world, was cosponsored 
by NBS, the International Society for 
Stereology, and the National Science 
Foundation. 

Stereology is a branch of measure- 
ment science in which three dimen- 
sional structures are deduced from 
the examination of two dimensional 
images. The field has applications to 
structural and measurement problems 
in minerology, materials engineering, 
biology, anatomy, clinical medicine, 
architecture, geography, and space 
science. 

The congress proceedings provide 
accounts of state-of-the-art develop- 
ments in stereology, principles and 
mathematical developments, pattern 
recognition, instrumentation, three 
dimensional reconstruction, and ap- 
plications in materials, biology, and 
medicine. 

In addition, the 547-page hard 
cover book includes articles on spe- 
cial techniques and methods used in 
stereology. 

“Proceedings of the Fourth Inter- 
national Congress for Stereology,”’ is 
available for $11 a copy ($13.75 for 
foreign mailing) from the U.S. Gov- 
ernment Printing Office, Washington, 
D.C. 20402. Order by SD Catalog No. 
C13.10:431. lal 


ike: 


Catalog of 1975 
Papers Available 


HE National Bureau of Standards 

has issued a 592-page catalog of 
the Bureau’s 1975 publications, in- 
cluding information on prior NBS 
compilations and the availability of 
NBS papers published in past years 
and tables of contents for the twelve 
1975 issues of the Bureau’s monthly 
news-magazine, DIMENSIONS/NBS. 

About half of the nearly 2000 
papers listed were issued in the Bu- 
reau’s own publication series and the 
other half in non-NBS journals, books, 
and proceedings. 


The catalog supplements prior 
annual NBS listings which, in the 75 
years of the Bureau’s existence, total 
32,363 papers published in the open 
literature. Some of these are consid- 
ered to be classic contributions and 
many still stand as scientific and 
scholarly references. 


The papers cited include full title, 
author(s), place of publication, ab- 
stract, and key words. Author, key 
word, and subject area indexes help 
make the catalog useful for browsing 
or as a reference source. 

NBS papers published in the Bu- 
reau’s own publication series are sold 
by the Superintendent of Documents 
and also, in microfilm, by the Na- 
tional Technical Information Service. 
Papers published in non-NBS media 
are available through normal open- 
literature channels, including the pub- 
lishers and, by request, from the NBS 
authors. 


An added feature is the inclusion 
among the publications series of cita- 
tions for papers which have appeared 
in the Journal of Physical and Chem- 
ical Reference Data, published for 
NBS by the American Institute of 
Physics and the American Chemical 
Society. 


16 


The catalog was edited by Betty 
L. Hurdle, NBS Office of Technical 
Publications, and produced by com- 
puter-assisted photocomposition tech- 


ent of Documents, U.S. Government 
Printing Office, Washington, D.C. 
20402 (Order by SD Catalog No. C13. 
10:305 Suppl. 7. Price $7.55. (Add 25 


niques. percent additional for other than 
Copies are for sale by Superintend- —_U.S. mailing.) fe) 
NBS Scientists 
Win Four Awards 
in I-R 100 Competition 
CIENTISTS from the National Bu- Computer 


reau of Standards have won four 

awards for the most significant new 
technical products in 1976 in the I-R 
100 competition sponsored by Indus- 
trial Research magazine. 

The NBS winners and their prod- 
ucts are: 
® James S. Albus of the Institute for 
Computer Sciences and Technology 
for development of a cerebellar 
model arithmetic computer. 
® David E. Sawyer and David W. 
Berning of the Institute for Applied 
Technology for development of a 
laser flying-spot scanner. 
¢ Helmut Hellwig of the Institute 
for Basic Standards for development 
of a rubidium portable clock (in co- 
operation with EFRATOM, Inc., Costa 
Mesa, Calif.). 
® David W. Allan of the Institute 
for Basic Standards for development 
of a dual mixer time difference meas- 
urement system. 


Albus’ memory device was inspired 
by the human brain’s subconscious 
computing centers that control such 
daily activities as picking up a drink- 
ing glass or combing hair. The device 
is currently used as a servo controller 
for a robot manipulator. It will soon 
be applied to machine tool control 
problems and to neurological and be- 
havioral research. 

The cerebellar model arithmetic 
computer (CMAC) differs radically 
from conventional computers in 
physical structure, method of compu- 
tation, and program representation. 
With a ‘practical size’”’ memory, 
CMAC exhibits most of the elements 
of learning, generalizing, associative 
recall and context-sensitive decision 
making which are observed in animal 
and human conditioned reflexes. 

CMAC modules can help control 
manipulators, machine tools, fly-by- 
wire auto pilots, walking machines, 
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remotely piloted vehicles, continuous- 
flow industrial processes, or auto- 
matic factories. CMAC can also be 
used as a model of insect, animal or 
human behavior in order to study 
motor coordination and development, 
learning disabilities, and speech 
understanding and generation. 


Laser Scanner 


Sawyer and Berning’s device, the 
laser flying-spot scanner, displays in 
a non-destructive manner the inner 
workings of integrated circuits and 
other semiconductor devices. The 
scanner can be used to assist in the 
design of semiconductor devices and 
circuits and in the detection and lo- 
cation of marginal device elements. 
It can help in establishing product 


reliability and in providing a tool for 
failure analysis. 

The scanner can map dc and high- 
frequency gains in transistors, reveal 
areas of the device operating in a 
non-linear manner, electronically map 
temperature in the transistor, and de- 
tect the location of hot spots that 
can develop for certain operating 
conditions. 

Mapping is performed by scanning 
the semiconductor device with light 
from a low-power CW laser which 
locally creates electron-hole pairs 
within the structure. These current 
carriers can be detected since they 
enhance the signal current-carriers 
which are supplied by leads fixed to 
the device. 


Atomic Clock 


Hellwig, chief of the Frequency and 
Time Standards Section at NBS- 
Boulder, Colo., developed a portable 
rubidium atomic clock that offers 
long battery operation (20 hours), 
light weight (11 to 20 kilograms de- 
pending on kind of battery) and 
small volume (17000 cubic centi- 
meters), and that is precise to 0.1 
microsecond. 

The new clock system allows 
world-wide time comparisons with 
much more convenience than existing 
cesium atomic clocks because of its 
increased portability. It permits easier 
handling without sacrificing accuracy 
and precision of timekeeping ability 
required for world-wide clock com- 


turn page 


Dr. Helmut Hellwig, a physicist at the NBS Boulder (Colo.) 
Laboratories operates a portable rubidium atomic clock 
which he developed. The clock is much smaller, lighter, 
and capable of operating on battery power much longer 
than previous atomic clocks. It permits more frequent, 
inexpensive trips to compare independent clock systems, 
such as are maintained as time standards in many 
countries. 


(Photos by Harry Covey) 
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David W. Allan, a physicist at the NBS Boulder (Colo.) 
Laboratories, adjusts the dual mixer time difference 
measurement system that he developed. The device was 
named one of the 100 most significant new products of 
1976 by Industrial Research Magazine. It is used to 
measure the performance of extremely accurate time and 
frequency standards, such as atomic clocks, and to 
measure the time and frequency characteristics of various 
electronic and opto-electronic components. 
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SCIENTISTS Continued 


parison trips. The new system can be 
carried in cars, boats and small air- 
craft to locations up to now inacces- 
sible because only large aircraft had 
the necessary power outlets. 

The new rubidium portable clock 
will be manufactured and sold by 
EFRATOM, Inc., of Costa Mesa, Calif., 
and will be available soon. 


Dual Mixer System 


The dual mixer time difference 
measurement system developed by 
David W. Allan, associate chief of the 
Frequency and Time Standards Sec- 
tion at NBS-Boulder, provides an im- 
proved means of determining varia- 
tions in the time difference between 


James S. Albus, an electrical 
engineer in the Institute for 
Computer Sciences and Tech- 
nology, operates a robot 
manipulator that is being 
controlled by the cerebellar 
model arithmetic computer 
(CMAC) that he developed. 


David W. Berning (left), an 
electronics engineer, and 
David E. Sawyer, a physicist, 
operates the laser flying-spot 
scanner they developed for 
testing semiconductor devices. 
Berning and Sawyer work in 
the Electronic Technology 
Division. 
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(Photos by Mark Helfer) 


two state-of-the-art clocks or fre- 
quency standards. The new system 
has a measurement precision better 
than any commercial clock including 
atomic clocks. It provides a digital 
readout of the time difference with a 
precision of 0.1 picosecond, 500 to 
1000 times better than previously 
available devices, at about the same 
cost. 

This device is uniquely suited for 
time and frequency measurements of 
time delay variations of coaxial cables, 
optical transmission fibers, radio- 
frequency connectors, and isolation 
amplifiers. When combined with 
other components, the dual mixer 
time-difference measurement system 


can provide full characterization of 
the quality of a state-of-the-art time 
and frequency standard. Where the 
accuracy of previous methods was 
limited by problems of the measure- 
ment system, this new system will 
allow accuracies limited only by the 
clocks themselves. 

Two slightly different versions of 
this system are being marketed by 
Timing Systems, Inc., Marblehead, 
Mass., and Boulder Scientific Research 
and Development, Inc., Boulder, 
Colo. Organizations such as the U.S. 
Naval Research Laboratory, Johns- 
Hopkins Applied Physics Laboratory, 
Rockwell International, and Hughes 
Aircraft have ordered these units. [ ] 
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Calibration Service 
for Diagnostic 
X-Ray Units 
Provided 


A calibration service for high volt- 
age dividers used with diagnos- 
tic X-ray units has been established 
by the National Bureau of Standards 
as part of a nation-wide effort to re- 
duce unnecessary exposure to X-rays. 

The service can have a great im- 
pact on radiographic dosage since it 
is estimated that every year about 50 
percent of the American public has a 
diagnostic X-ray of one kind or an- 
other. 

A divider (sometimes referred to as 
a “bleeder bank’’) is a device con- 
sisting of a number of resistors. When 
hooked into the high voltage point 
of an X-ray unit, it “divides” the volt- 
age, reducing the voltage low enough 
to be measured. By insuring the con- 
sistency of the peak voltage from 
X-ray unit to X-ray unit and from day 
to day within the same unit, a cali- 
brated divider enables patient dosage 
to be reduced. 

Consistency cuts the number of 
non-uniform film exposures, thereby 
reducing the number of retakes re- 
quired, and makes possible a finer 
selection of voltage level to enhance 
tissue contrast effects. 

The service, now offered on a re- 
imbursable basis, has completed a 
trial year in which more than 25 
dividers made by major manufactur- 
ers were calibrated for the Bureau of 
Radiological Health (BRH), U.S. De- 
partment of Health, Education and 
Welfare. By insuring that manufactur- 
ers measuring systems are consistent 
with those at NBS, consistency is dis- 
seminated through the manufacture 
and sale of apparatus. Calibration of 
dividers for medical centers provides 
an additional opportunity for quality 
control among large-scale users of 
X-ray radiography. 

NBS developed the service as a re- 
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Report to Aid in Developing 


Computer Standard 


A report expected to provide a ba- 
sis for a computer disk device 
level interface standard has just been 
issued by the Institute for Computer 
Sciences and Technology (ICST) of 
the National Bureau of Standards. 

Prepared by Auerbach Associates 
under NBS contract, the report deals 
with characteristics of the interfaces 
between high-performance disk 
drives and their controllers. It de- 
scribes functional and electrical char- 
acteristics for drives with a storage 
capacity of 100 megabytes or higher 
and using removable media. 

NBS has reviewed the report and 
concluded that there is sufficient 
commonality in the interface charac- 
teristics of the surveyed equipment 
to justify the development of a stand- 
ard. 

The Federal Information Processing 
Standards Task Group on Automatic 
Data Processing (ADP) Interface 
Standards will use the report in de- 
veloping a standard applicable to 


both large-scale and minicomputer 
systems. The aim is to facilitate more 
economical procurement and more 
efficient utilization of Federal ADP 
equipment by allowing the inter- 
changeability of disk drives procured 
on a fully competitive basis. 

NBS has also submitted the report 
to the American National Standards 
Institute (ANSI) X3T9 I/O Interface 
Subcommittee with the recommenda- 
tion that an ANSI device level inter- 
face standard be developed. 

Copies of the report, Disk Drive 
Interface Characteristics (publication 
PB 256440) may be purchased for 
$5.50 from the National Technical In- 
formation Service (NTIS), Springfield, 
Va. 22151. Microfiche copy is avail- 
able for $2.25. 

For additional information about 
the report, contact Jogindra M. Bak- 
shi, B212, Technology Bldg., National 


Bureau of Standards, Washington, 
D.C. 20234. Telephone: 301/921- 
373, Oo 


sult of studies of electrical measure- 
ment problems. These efforts, sup- 
ported in part by BRH, included anal- 
yses of commercially available di- 
viders and measurement of voltage 
waveforms in three X-ray units. Feed- 
back from BRH and from practitioners 
helped define both apparatus and 
procedures for the calibration system. 

Study results and some of the im- 
plications of the calibration service 
are contained in a report, “Electrical 


Measurement of High Voltage Pulses 
in Diagnostic X-ray Units,” NBSIR 75- 
775, 1975. Copies may be obtained 
free of charge by writing the author, 
Dr. Robert E. Hebner, Jr., B344 Me- 
trology Bldg., National Bureau of 
Standards, Washington, D.C. 20234. 
Copies may also be obtained from 
the National Technical Information 
Service, Springfield, Va. 22151, Re- 
port #PB 248 684. Price: hard cover, 
$4.50; Microfiche, $2.25. tel 
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NBS Publishes 
Voluntary Toy 
Safety Standard 


R. Ernest Ambler, acting director 

of NBS, has approved for publi- 
cation a Voluntary Product Standard 
that establishes nationally recognized 
safety requirements for toys intended 
for use by children up to 14 years of 
age. 

Under Department of Commerce 
procedures for the development of a 
Voluntary Product Standard, the sig- 
nature of the director of NBS is re- 
quired before the standard can be- 
come effective. 

Ambler said that the standard, re- 
quested by the Toy Manufacturers of 
America (TMA), the industry’s trade 
association, allows producers and dis- 
tributors to identify toys that con- 
form to the standard through appro- 
priate marking, labeling, and adver- 
tising. 

“This lets the consumer know 
which toys comply with the standard 
and gives the consumer assurance 
that the toy should be safe during 
normal use or reasonably forseeable 
abuse,” the NBS acting director 
stated. 

Reasonably forseeable abuse would 
include instances of children taking 
toys apart, dropping or throwing 
them, or using them for purposes 
other than intended. 

The standard contains requirements 
for material quality, flammability, tox- 
icity, packaging film, strings and 
elastics, electrical or thermal energy, 
impulsive noise, edges, hazardous 
points, and projections. 

It also contains requirements for 
wheels, tires, and axles; folding 
mechanisms, and hinges; holes, clear- 
ances and protection of mechanisms; 
stability of ride-on toys and seats: 
overload requirements for ride-on ob- 
jects; simulated protective devices 
such as helmets, hats, and goggles; 
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Use of Color 


in Health Care Institutions 
to be Topic of Special Workshop 


he National Bureau of Standards’ 
Center for Building Technology 

will sponsor a special workshop on 
“Color in the Health Care Environ- 
ment,’”” on November16 at NBS head- 
quarters in Gaithersburg, Md. 

Although color is used daily in 
countless ways to make surroundings 
more attractive, the benefits of color 
use in the health care environment 
have not been understood clearly. 
Reliance has been placed on individ- 
ual feelings about the affects of color 
rather than on quantitative measures 
of color benefits and liabilities. 

The workshop, which is open to 
members of the medical community, 
will seek to develop awareness of 
what is known (and not known) 
about colors, their use and overall ef- 
fectiveness. Use of color in specific 
areas, such as operating rooms, will 
be discussed. 


projectiles; and labeling, literature, 
and marking. 

The standard contains inspection 
and test procedures to be used to 
determine the conformance of toys 
to the requirements. 

Articles not covered by the stand- 
ard include bicycles; kites; sling shots 
and sharp-pointed darts; crayons, 
paints, chalks, and other similar art 
materials; playground equipment; 
B-B guns; hobby and craft items and 
model kits in which the finished item 
is not primarily of play value; sport- 
ing goods, camping and _ athletic 
equipment, musical instruments, and 


Presenters will include William C. 
Beck, M.D., president of the Donald 
Guthrie Foundation for Medical Re- 
search; Marcella Graham, an institu- 
tional design consultant; John E. 
Flynn, AIA, professor of architecture, 
Penn State University, and Thomas 
Sisson, M.D., Temple University 
School of Medicine. 

A roundtable discussion will in- 
clude the speakers plus Kenneth Kel- 
ly, a color expert with NBS; Alexan- 
der F. Styne, an industrial design 
consultant, and Corwin Strong of the 
National Institutes of Health Clinical 
Center. 

Further information may be ob- 
tained by calling Kenneth Kelly (301/ 
921-2177) or Brian Pierman, Safety 
Research Coordinator in CBT’s Office 
of Housing and Building Technology 
(301/921-3126). [nail 


furniture, and powered models of air- 
craft, rockets, boats, and land vehi- 
cles. 

Printed copies of the standard, des- 
ignated PS 72-76, will be available 
from the Superintendent of Docu- 
ments, U.S. Government Printing Of- 
fice, Washington, D.C. 20402, in 3 to 
4 months. In the meantime, recom- 
mended standard TS 215b having the 
same title, dated August 29, 1975, 
may be used. Single copies of TS 215b 
are available free of charge from the 
Standards Development Services Sec- 
tion, National Bureau of Standards, 
Washington, D.C. 20234. LJ 
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 MlUS continued 


According to Ryan, NBS designed and 
installed the data collection system 
for monitoring the performance of 
the plant and has recently placed the 
system into operation. 


NBS Monitoring 

The extensive electronic data ac- 
quisition system is collecting data on 
over 300 system parameters that pro- 
vide information on site electrical and 
thermal loads (heating, cooling, and 
hot water), service reliability, compo- 
nent efficiency, and fuel consumption. 
In the NBS monitoring system tem- 
perature difference sensors monitor 
the site distribution hot and chilled 
water systems as well as the plant 
heat conveyance systems, component 
lubricating oil, and exhaust gases. 
Fluid flowmeters measure the flows 
of water and fuel oil-Other sensors 
measure the voltage and electrical 
energy of the plant and site electrical 
systems. Plant operating events and 
weather conditions are also moni- 
tored. This information is collected 
electronically on tape at the test fa- 
cility and analyzed at the NBS labora- 
tories in Gaithersburg, Md. Compo- 
nent reliability data, operation and 
maintenance costs, and environmen- 
tal data are separately collected for 
analysis. 


Ryan explains that ‘the data col- 
lected and the evaluations conducted 
will assist electric utilities, mechani- 
cal engineers, architects, community 
_ planners, municipal governments, en- 
ergy policy makers, developers, and 
financial institutions to evaluate the 
potential of alternative community 
energy systems. By the end of the 
first year of evaluation, a data base 
will be available on the capabilities, 
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limitations, and efficiency of a total 
energy system servicing a residential 
community.” 

Preliminary data collected by the 
NBS effort have primarily served to 
check out the data acquisition system. 
The data now being collected, when 
complete, may substantiate original 
NBS estimates that the total energy 
system can significantly reduce the 
amount of fuel needed to supply the 
development’s energy requirements. 
Prior to the HUD decision to con- 
struct the total energy plant, NBS con- 
ducted a study which showed that an 
energy savings of up to 36 percent 
could be achieved at the Jersey City 
site. 

The site at Jersey City is a complex 
of 485 apartment units, a school, and 
a small commercial building. It is 
typical of residential redevelopment 
projects in the urban core. The apart- 
ment units, in four separate buildings, 
are fully occupied. The total energy 
plant provides electricity, space heat- 
ing and cooling, potable water heat- 
ing, and solid waste collection for all 
units within the complex. The facility 
Operates on No. 2 diesel oil. Under- 
ground storage tanks provide fuel to 
five diesel engine-generators with a 
total capacity of 3000 kilowatts and 
two auxiliary boilers at 3930 kilo- 
watts each. The plant, operating inde- 
pendently of local electric power net- 
works, has been designed so that any 
three of the engines can carry the 
estimated peak electrical demand, 
allowing for one unit in reserve when 
one is undergoing scheduled mainte- 
nance. 


Opportunities and Future Plans 


The multi-year total energy evalua- 


tion efforts being conducted by NBS 
is one of the largest field data acquisi- 
tion efforts in the history of the Bu- 
reau. The effort began in 1970 and is 
expected to continue into early 1978 
when the basic evaluation will be 
completed. The Jersey City site repre- 
sents a field laboratory where analyses 
of real-world operating energy sys- 
tems can be conducted. In addition 
to evaluation of total energy systems, 
data collected from the site will allow 
updating of methods used to analyze 
and predict residential energy loads 
such as electrical power consump- 
tion, domestic hot water usage, and 
space heating and cooling require- 
ments. 


The opportunity to fully utilize the 
field laboratory capability of the Jer- 
sey City plant has been well recog- 
nized by HUD. An innovative pneu- 
matic trash collection system has 
been installed at the site and is being 
evaluated by HUD. Future plans in- 
clude installation of solid waste in- 
cineration with heat recovery to re- 
cycle trash generated within the de- 
velopment into useful energy. Other 
plans call for installation of energy 
storage devices, innovative electric 
power generation systems, and solar 
energy systems. NBS will be con- 
cerned with the evaluation of these 
new elements as they are installed. 


Both total energy systems and the 
MIUS concept appear to offer a sub- 
stantial promise of eventually easing 
the plight of public utilities; which 
must cope with the demands of an 
ever-growing number of communities 
across the country. The goal of the 
HUD program is to see whether this 
promise can become a reality. 
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ENVIRONMENT continued 


action: usually it begins with the dis- 
covery and quantification of a ‘’pol- 
lutant.’’ The next step, based upon the 
measurement of exposure-effect re- 
lationships, enables society to deter- 
mine the need to reduce or remove 
the substance in question. Finally, 
measurements are needed to monitor 
compliance and the effectiveness of 
pollution control. 

In dealing with the accuracy of en- 
vironmental data, the stakes are high: 
We cannot risk endangering public 
health, nor can we justify the eco- 
nomic costs of overprotecting it. In- 
dustry should not delay investing in 
technology to ameliorate pollution, 
but neither can it afford to waste its 
scarce resources on innovations of 
dubious effectiveness. 


Disturbing Findings 

The Subcommittee on the Environ- 
ment and the Atmosphere has held 
hearings on these matters and its find- 
ings have been disturbing: There is a 
dearth of comprehensive baseline 
data and long-term, basic research in 
almost every case of environmental 
concern, on a wide spectrum of pol- 
lutants, particularly under chronic, 
low-level conditions. Yet, the federal 
resources are not presently focused 
on these areas, but are skewed toward 
short-range, ‘‘crisis-oriented,” applied 
environmental research. In many 
cases, such as that of sulfates, exist- 
ing levels of contamination are defi- 
nitely found to be harmful to human 
and ecological health; yet we lack the 
capability to measure and monitor 
many deleterious substances in air, 
water, and food to our satisfaction 
(that is, accurately, inexpensively, and 
speedily). 
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Pinpoint Data Needs 


Since it is apparent that the tech- 
nical foundation of environmental 
knowledge is frequently unreliable, 
and unquestionably piece-meal, it is 
essential to delineate on a_ high 
priority basis what additional data are 
needed. We need to expand and up- 
grade the current data base, using re- 
fined techniques, but we can no 
longer continue to do this haphaz- 
ardly. It is also essential to standardize 
the definitions of problems and the 
methods and results of environmental 
research and monitoring, in order to 
coalesce local, state, and regional 
efforts into a coherent, usable whole. 

The question is: who will accept 
these responsibilities? Scientists, legis- 
lators, health experts, government 
officials, industrial representatives, 
and the public all must voice their 
concerns and preferences. Can_ this 
multi-disciplinary, varied input be 
coordinated within the present fed- 
eral structure? 

At this point, some legislators and 
government officials might be tempted 
to proffer the stock solution: an in- 
crease in funding. However, | will 
have to risk my popularity by saying 
that this approach is neither politic- 
ally sound, nor scientifically ethical. 
It does no good to infuse a body with 
new blood unless the circulatory sys- 
tem is functioning. Considering the 
tightness of the federal environmen- 
tal research and development budget, 
we must first make a credible attempt 
to make better use of what we al- 
ready have. We must address the 
issues: the direction, quality, priority, 
and logic of the federal programs to 
attain the legislated environmental 
goals. 


The Office of Technology Assess- 
ment in a recent study found that 
authority for developing and stand- 
ardizing valid analytical methods is 
scattered throughout the federal 
agencies. Additionally, it noted that 
the numerous government agencies 
which are involved in this effort are 
not integrated. Clearly, the challenge 
of the future is to create explicit re- 
sponsibility within the federal struc- 
ture for the coordination and evalua- 
tion of environmental research and 
development activities. A major focal 
point of any integrated effort must be 
the development of an “early warn- 
ing system.”” This has become increas- 
ingly apparent, especially as issues of 
overwhelming global significance are 
being raised. 


Ozone Problem 


The depletion of ozone is a classic, 
and perhaps the most immediate, 
international environmental problem. 
The release of halocarbons in even a 
single location on the globe could 
ultimately endanger the well-being of 
the world’s population. The realiza- 
tion that increased skin cancer or 
massive crop damage may lag decades 
behind the cause of ozone depletion 
makes it critical to detect subtle 
changes before adverse effects occur. 
Only then can credible policies for 
prevention be proposed. 

International cooperative research 
and monitoring systems will require 
close partnership, full disclosure of 
techniques and their limitations, and 
intercomparability of results. These 
are problems scientists will have to 
deal with, before the control policies 
of any one country will be adopted 
by the world community of nations. [_] 
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